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We demonstrate the possibility of trapping about one hundred million rubidium atoms in a magneto-optical trap with several of the beams passing through a transparent atom chip mounted on a vacuum cell wall. The chip is made of a gold microcircuit deposited on a silicon carbide substrate, with favorable thermal conductivity.
We show how a retro-reflected configuration can efficiently address the chip birefringence issues, allowing atom trapping at arbitrary distances from the chip. We also demonstrate detection through the chip, granting a large numerical aperture. This configuration is compared to other atom chip devices, and some possible applications are discussed. 
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One key feature of atom chips is to take advantage of near-field magnetic gradients, using the fact that atoms are trapped very close to the chip surface 3 (typically on the order of tens or hundreds of microns). Because the chip size is usually centimetric, this comes at the price of reducing the optical access to the atoms to typically half the full 4π solid angle. In this paper, we address this issue by using a transparent atom chip made of a gold microcircuit deposited on a single crystal silicon carbide (SiC) substrate. In particular, we experimentally demonstrate trapping of atoms at arbitrary distances from the chip surface using a standard magneto-optical trap (MOT) configuration with several of the beams passing through the atom chip. We show how the polarization effects induced by the substrate birefringence can be robustly compensated. We finally illustrate the advantage of getting full optical access by detecting atomic fluorescence through the chip.
Before being loaded in a magnetic trap created by the atom chip, atoms are usually captured and cooled down using a MOT. In particular, the use of our electronic microcircuit allows both static and alternating (e.g. radiofrequency and microwave) magnetic fields. SiC is moreover rigid enough to be used as a part of the vacuum chamber itself.
Among all possible materials, single crystal SiC appears as a particularly relevant can- it following a pattern that has been proven elsewhere to achieve Bose-Einstein condensation of 87 Rb atoms. 25 The chip is coated with a dielectric anti-reflection (AR) layer on each side, allowing 80% transmittance of the chip, including reflection by the wires.
The substrate we use has a 4H hexagonal crystalline structure and is cleaved with a 8 
where φ is the angle between the quarter-wave plate eigen basis and the reference polarization basis. As can be seen in equation (1), the optimal value of φ depends only on the chip polarization eigenbasis, and not on the phase shift γ. The atom number estimated above corresponds to a MOT center located 1.5 mm below the vacuum cell ceiling. By translating the quadrupole coils and realigning the optomechanical apparatus, we have studied the number of atoms as a function of the latter distance, as reported on Fig. 3 . Positions of the cloud centroid are estimated by analyzing the images from a CCD camera on the cell side. As can be seen on Fig. 3 , a consistent number of atoms is kept in the MOT at distances larger than 1.5 mm. This quickly drops when the cloud is closer to the cell ceiling, which is consistent with previous observations. Nanoscience, Nanotechnologies and Nanosystems (P3N2009).
